Binding affinities and protein ligand complex geometries of nucleotides at the F(1) part of the mitochondrial ATP synthase obtained by ligand docking calculations.
F(0)F(1) ATP synthases utilize a transmembrane electrochemical potential difference to synthesize ATP from ADP and phosphate. In this work, the binding modes of ADP, ATP and ATP analogues to the catalytic sites of the F(1) part of the mitochondrial ATP synthase were investigated with ligand docking calculations. Binding geometries of ATP and ADP at the three catalytic sites agree with X-ray crystal data; their binding free energies suggest an assignment to the 'tight', 'open' and 'loose' states. The rates of multi-site hydrolysis for two fluorescent ATP derivatives were measured using a fluorescence assay. Reduced hydrolysis rates compared to ATP can be explained by the ligand docking calculations.